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To obtain a Tali& capariaon it was nsceseary to conefder the 
upfloat of the aileron which occurred at the  higher MEtch numbers. 
A falrly close agreement wa8 obtained by both mthoda for them 
conditiona, especia3l;g at the h i a e e t  d u e s  of considered. 'Tt 
was shown that, up to 0.866 Mach number, neglect of aileron upfloat 
in span load calculations might produce a more serious shlft  in the 
span load distribution than. would OCC~IT f r o m  noncon8ibs"ation of the 
ccmpreeaibility effects on the section lift-curve s l o p  and -e of 
zero lift. 

A great deal of consfbration has been given to the accuracy 
of comguted span lo& distribution at high speeds aue to the change 
in the  distribution occwTfng at high Mach ntIILiborB. Recently,  
nrsasmmenta of the wing pressure diBtrlbutions have been made on a 
jet-propelled airplane in f l igh t  up to- a Mach number of' 0.866 
(reference 1) These data ,  h v s  given an opportunity far checking 
ths accuracy of mathods of aomguting higbsp3ed epan l a d  dletrib- 
tion. This repor t  presents colnparieons between mamured  spa^ Load 
and span l m d  a8 canputed by two mthods. 
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dist r ibut ion and the calculated  d.ietrihutlon .obtained ualn6 the 
nrethd of reference 2, %ee calculations are basad-on a q7neral5.zod 
method of applying Liftin@ine.theor.y, using a soriea of s u c c e ~ a i v ~  
approximatlons; that .is, Zrom the fun4amntiL downwash rtquatlons, 
a spanwisa distribution of .doxnuash.a@o is  fgund f o r  8ol1ls 3nj t d . p . 1  
a e s m d  lading and, fYom tho diffdrence betwvan the geomtr ic  wxl. 
computed downwash anglee at eech atetion of ,the spa, tho effwtfve 
?.@ea af attack are determined. . When tho effective angles of 
attack ara  applfed t o  each section lift curve, llf't coefficients at 
each station ut3 obtained which, when multlpliad by tho ra t io  of th6 
chord at the eta t ion   to  the m a p  chord, aeflne R new chock dietribl.+ 
tion. As a second- approximation, an aseumad s p a  loading l e  t&on 
between tho first approximation aTLd the chock pointe. Thu poceen 
is contimad until tho check l a a d l q -  coincides wFth that from whlch 
it was derived. 

~n earlier report (reference 1) on t u a  i n s t d h t i o n  
attributed a portion of the tnbomd shWt in tho spanwiea lead 
distribution maeured i n  flight to t h ~  upfloating aLleron which 
occurrod i n  P1S.ght at ,the. higher k c h  numbers. For the  cnlculntod 
di&ribution ahown i n  figure 7, no considoration WEB =de f o r  tho 
effect  of an upfloating sileron. Fxtrapohting the section dctta 
o h m  i n  f1,gu.m 5 ,  for  M = 0.84, t o  tbe ziluron m g l o s  tskm from 
reference 1 (shown i n  fig. 8) the span-load distribution yrasontod 
in figure 9 was cmputea and comps3.ed with fll&t r a s d t e .  
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the canparison to bawd 011 the sazlls wing mea, it was necessxrr 
t o  extend the measured hta inbaard fran w i n g  etEttion 65 (27.8 percent 
senisgcm) t o  the center line of the fuselage. The er ro rs  fnvolved in 
t h i s  extrapolation are thought t o  be small. Figure 10 c a p r e e  the 
bendl-ment coefficients far *e nrcaaured and calculated dTetr5bn- 
t i on  a8 a fiusction of Mach  number nnd alrplane normal-force ccefr’i- 
cients. Thie comparison indicates that the center of pressure f o r  
the c d c d a k d  diBtribLltlOZl8 st dues of Q Of 0.2 and 0.6 26 
far ther  outboard than  the  center of pressure for  the rasaeured 
distribution. By considerirq the effeGt of. aileron deflectfon,  gofnts 
spotted on figure 10 at M ‘= 0.84, ,,bet-t;er agreement is ahan. The 
best correlation me. obtafwd for an airplane norra%l-fcrce coefficiant 
of 0.60 a t  which tima the aileron w&8 floating bo upr AE,the l m a r  
q l u e s  of noTmB1”foTce Coefficl.int the af fec t  of t h s  upfloating 
aileron ia not &s noticeable. . ‘One exphnatfon fo r  this .dlffereme 
at  the lower valuZa of :CN ie the .poasfbi l i ty  that tkre li.ef3ults from 
the smal1”eicale mdel of the I- by 3-;L/2--faot  high-speed Mnd-tunml 
t e s t  indicatsd a Lower vau9 of cm~roL-aurface  effectiveness st the 
low l i f t  uoafficients thrtn at  the hlgher value@. 
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h a ,  s q w q  fect  . . . . . . . . . . . . . . . . . . . . . .  E:;? . I . .  

I . .  
~ m , f e e t  . . . . . . . . . . .  = . .  . . . . . . . . . .  3 8 * 9 '  

. .  

1 . Taper ratio . . . . . . . . . . .  ; . .  -. . . . . . . . .  0.763 i 

: h b a n  aerodynamic chorC1, foot. . . . . . . . . . . . . . .  6.72 . I 

I _. 
i ~ ~ h o d r ~ t l  of tr3iltn.g e m ,  dogreas. . . . . . . . . . . .  3.R3 
I 
! Incideme, root chord, dogrses. . . . . . . . . . . . . . . . .  1 . 
I 
f Inciderice, t i p  chord, depoos  . . . . . . . . . . . . .  -0.50 / 

L 
. .  

i Root section. . . . . . .  .- . . . . . . . . . . .  651-213, c=O. 50 . 

I Tip section . . . . . . . . . . . . . . . . . . .  651-213, .rt=O,?O . I 

I Perceat line ktxztght . . . . . . . . . . . . . . . . . . .  5'2.0 
I Aileron 
! 
I 

. .  . .  

1 
Area aft of hiqp lino (one of&), square feet. . . . . .  R.57 I 

I 
i spm, feet (OM3 Bide) . . . . . . . . . . . . . . . . . .  7.21 . 

&an aercdynmdc chard, feet .  . . . . . . . . . . . . . . .  1*216 . 
i Hinge-line location, percent chord. . . . . . . . . . . . .  73.0 . 

; Tabs. . . . . . . . . . . . . . . . . .  T r i m  %?I on lux3 af leron 
I 
i 
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